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(57) Abstract 

A carriage (10) for carrying a labeller (24), bundler or similar tool for working on sheet material spread on a supporting 
table (12) is moveable vertically and transversely relative to said table by an associated lifting and transport cart (34) allowing the 
carriage to be lifted from one table and transported to another table onto which it is lowered to bring it into working relationship 
therewith. The carriage may be engaged by the cart from the side or end of the table. Accordingly, the carriage may be moved 
from one table to another even in cases where the carriage can not be easily moved onto or off of the end of a table because of 
such table end being inaccessible. Means that hold the carriage against vertical and lateral movement relative to the table while 
the carriage is in working relationship therewith, and these means are moveable to disengaged end positions to free the carriage 
for vertical movement relative to the table when removing the carriage from or placing it onto the table. 
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TOOL CARRIAGE AN D LIFTING AND TRANSPORT CART THEREFOR 

RACKSROUND OF THE INVENTION 

This invention relates to the cutting of pattern 
pieces from fabric and similar sheet material spread either as 
a single layer or as a multiple layered lay-up on a supporting 
surface, and deals more particularly with improvements in the 
construction of a carriage for supporting and moving a work 
tool, such as a labeller or bundier, relative to spread sheet 
material supported by a supporting table, with the improvements 
permitting the carriage, by means of a related lifting and 
transport cart, to be readily moved into and out of working 
relationship with a table and to be transported from one table 
to another. 

The work tool carriage, and its related lifting and 
transport cart, of this invention may be used in association 
with various different tools for working on or processing sheet 
material supported by a supporting table and from which mate- 
rial pattern pieces have been or are to be cut for use in mak- 
ing clothing, upholstery or the like. As an example, the tool 
carriage of the invention lends itself particularly well to use 
with a labeller such as shown and described in pending U.S. 
Patent Application Serial No. 07/585,177 filed on September 19, 
1990, with the carriage and labeller being positioned relative 
to the sheet material by a drive and control system built into 
the carriage and responsive to position information associated 
with each label. Therefore, the invention is hereinafter 
illustrated and described with the involved work tool taken to 
be such a labelling mechanism. In doing so, however, it should 
be understood that there is no intention to limit the invention 
in its broader aspects to a labeller carriage. 
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Tool carriages of the type with which the invention 
is concerned move longitudinally of the work supporting tables 
with which they become associated and include a work tool 
supporting sub-carriage moveable relative to the main frame of 
the tool carriage in the direction extending transversely of 
the associated table so that the tool carried by the sub- 
carriage can be positioned in X and Y coordinates relative to 
the table to bring it to any point on the top surface of the 
sheet material supported by the table by combined movement of 
the main frame longitudinally of the table and of the sub- 
carriage transversely of the main frame and table. In the case 
of such carriages, it is also known, for example from U.S. 
Patent No. 3,776,074, to transfer the carriage from one table 
to another by use of a transfer table or wagon moveable from a 
position at the end of one table to a position at the end of 
another table. To effect a transfer, the work tool carriage is 
moved longitudinally of its present work table and off the end 
of that table onto the transfer table. The transfer table is 
then moved to the end of a new work table and the carriage then 
moved longitudinally of the new work table off of the transfer 
table and onto the new work table. Because spreaders and other 
tool carriages may be used with the work tables in question, or 
because access to the ends of the work tables may be hindered 
by other factors, this method of transferring a carriage by 
running it onto and off of the ends of the tables is not always 
efficient or possible. 

The general object of the invention is therefore to 
provide a construction for a work tool carriage which permits 
the carriage to be readily removed from or placed onto a table 
not only from an end of the table, but also from the side of 
the table and at substantially any selected point along the 
length of the table, thereby permitting the carriage to be 
removed from and placed on a work table despite the fact that 
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access to the table from one or both of its ends may be diffi- 
cult to achieve due, for example, to the construction of the 
table, the placement of the table relative to other machines or 
equipment, or the presence on the table of a spreader or other 
work carriage. 

Along with the preceding object a further object of 
the invention is to provide a tool carriage which in addition 
to being removable from and replaceable on a table from an end 
or a. side of the table by moving it vertically relative to the 
table may also, if desired and if conditions permit, be remov- 
able and replaceable relative to a table by being moveable 
horizontally off of or onto the end of a table and onto or off 
of a transfer table or wagon temporarily positioned at the end 
of the table, so as to form a continuation thereof, and which 
transfer table is movable from the end of one table to the end 
of another. 

A further object of the invention is to provide a 
work carriage of the above character including means for posi- 
tively holding the carriage to the table during its period of 
working on the sheet material carried by the table and which 
means is moveable to a released position to allow the carriage 
to be lifted or lowered vertically from or onto the table with 
the means for operating the holding means being electrically 
powered and contained on the carriage along with electrically 
powered means for otherwise driving and controlling the 
carriage so that the carriage need only be connected to a 
source of electrical power to make it operable. 

A yet further object of the invention is to provide, 
in combination with a work tool carriage of the character 
defined in the preceding objects, a lifting and transport cart 
of simple construction and of easy manual operation for moving 
the work tool carriage generally vertically from and onto a 
table, which cart is moveable by an operator transversely of a 
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table to move the carriage out of and into a position above the 
table and to move the carriage from one table to another. 

Other objects and advantages of the invention will be 
apparent from the following detailed description of preferred 
embodiments thereof, and from the accompanying drawings and 
claims. 
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SUMMARY OF THE INVENTION 

The invention resides in a carriage for supporting a 
labeller, bundler or similar tool, for working on sheet mate- 
rial spread on a supporting table and for movement of the tool 
in X and Y coordinate directions relative to the work material, 
the carriage also being moveable vertically and transversely of 
the table into and out of working relationship with the table 
to allow it to be moved from one table to another by an associ- 
ated lifting and transport cart. 

More specifically, the invention resides in the work 
tool carriage comprising a main frame adapted to extend trans- 
versely across a table and having first and second end portions 
located respectively at the opposite sides of the table, a num- 
ber of top wheels on the end portions of the main frame en- 
gagable with a table to support the frame for movement longitu- 
dinally of the table, a number of side wheels engagable with 
the sides of a table to restrain the main frame against lateral 
movement relative to the table, and at least one bottom wheel 
carried by at least one of the end portions of the main frame 
engagable with the bottom of the table and moveable between 
engaged and disengaged positions. In its engaged position the 
bottom wheel serves the purpose of restraining the main frame 
against vertical movement relative to the table, while in its 
disengaged position the bottom wheel is positioned outboard of 
the table to free the main frame for vertical lifting movement 
to and from the table. 

The invention also resides in the side wheel or 
wheels associated with one of the ends of the main frame being 
moveable between engaged and disengaged positions, the main 
frame in the disengaged position of the side wheel or wheels 
being freed for vertical movement relative to the table without 
hindrance by the side wheels. 
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in the appended claims. 
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nvrviV DBSgRTPTIOW OF THE DRAWINGS 

Pig. 1 is a schematic perspective view showing a tool 
carriage embodying the invention in working relationship with a 
work material supporting table and also showing an associated 
lifting and transport cart for the carriage. 

Pig. 2 is a front elevational view of the carriage of 
Fig. 2 taken generally on the line 2-2 of Pig.. 1. 

Pig. 3 is an end elevational view of the carriage of 
Fig. 1 taken looking toward the right in Pig. 2. 

Fig. 4 is an end view of the carriage of Pig. 1 taken 
looking toward the left in Fig. 2. 

Fig. 5 is a horizontal sectional view taken on the 
line 5-5 of Fig. 2. 

Fig. 6 is a schematic view showing the pressurized 
air supply system for operating the air cylinders of the 
carriage of Fig. 1. 

Fig. 7 is a schematic vertical sectional view showing 
the carriage of Fig. 1 in association with an alternate form of 
lifting and transport cart and in the process of being moved 
vertically relative to the table by the cart. 

Figs. 8, 9 and 10 are views similar to Fig. 6 but 
show the tool carriage in the process of being lifted from a 
table by another form of lifting and transport cart. 
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rnTniT.T ^r nmfirPTPTIo n "^"^ PREFKI^HEn EMBODIMENTS 

Turning first to Fig. 1, a carriage 10 embodying the 
invention is there shown in working relationship with a table 
12 having a top 14 supported by legs 16 above a floor 18. The 
top 14 of the table provides an upwardly facing supporting 
surface 20 for supporting sheet material to be worked upon, 
such sheet material may consist of a single layer or, as shown 
in the figure, may be a lay-up 22 of superimposed sheets of 
fabric or other sheet material. The table 12 may be one 
designed and intended to hold the sheet material during the 
performance of various different work procedures on the 
material. For example, the table may be a spreading table for 
holding the material while it is being spread in preparation 
for later cutting, a cutting table for holding the material 
while being cut, or a take-away table for holding the material 
subsequent to its cutting and while the cut pattern pieces are 
removed from the waste material. In the illustrated instance 
the table 12 is taken to be a spreading table. 

In Fig. 1 the carriage 10 is illustrated as being 
used to support a labeller 24 for applying labels 26 to the top 
surface of the lay-up 22 to identify pattern pieces later to be 
cut from the lay-up, two such pattern pieces being shown by 
broken lines in Fig. 1 at 28. The labeller 24 may take various 
different forms, but preferably it is one such as shown by U.S. 
Patent Application Serial No. 07/585,177, to which reference is 
made for further details of its construction, wherein the 
labels 26 used by the labeller each have associated with it a 
position code read by a reading device in the labeller and used 
to control the operation of the carriage and labeller so that 
each label is placed on the top surface of the lay-up 22 at the 
position dictated by the label's position code. To permit such 
positioning of the labels 26 at predetermined positions on the 
top surface of the lay-up, the carriage 10 includes a maxn 
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frame 30 extending transversely across the table top 14 above 
the lay-up 22 and moveable longitudinally of the table in the 
illustrated X coordinate direction. The main frame 30 carries 
a sub-carriage 32 moveable along the length of the main frame, 
in the illustrated Y coordinate direction, and carrying the 
labeller 24. Therefore, by combined movements of the main 
frame 30 in the X coordinate direction, or along the length of 
the table, and movement of the sub-carriage 32 in the Y coordi- 
nate direction, or transversely of the table, the labeller 24 
may be moved to any position on the top surface of the lay-up 
22 to apply a label at such position. 

A feature of the invention is that the carriage 10 is 
moveable vertically relative to the table 12 into and out of 
its working relationship with the table, and when it is in a 
position raised from that of Fig. 1 it may be moved trans- 
versely or sidewise from the table to completely disassociate 
it from the table and allow it to be transported to and be 
placed into working relationship with another table. To per- 
form this lifting and transport function, the carriage has as- 
sociated with it a lifting and transport cart 34. 

The lifting and transport cart 34 comprises a base 36 
having a lower portion 38 with a front end 40 and rear end 42. 
Near the front end 40 are two swivelling caster wheels 44 and 
near the rear end 42 are two non-swivelling caster wheels 46, 
which caster wheels support the cart for movement over the 
floor 18. Extending upwardly from the rear end 42 of the lower 
portion 38 is a vertical portion 48 consisting of two vertical 
tubes 50 connected at their upper ends by a horizontal cross 
bar 52. The cart 34 also includes a lifting structure 54 lift- 
ingly engagable with the carriage 10 and moveable vertically 
relative to the base 38. This lifting structure comprises a 
body, in the form of a horizontal cross bar 56 having fixed 
thereto two rods 58 slidably received in the tubes 50 of the 
vertical base portion, and a lifting arm 60 fixed to the body 
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56 and extending horizontally outwardly therefrom generally 
parallel to the lower portion 38 of the base. The lifting 
structure 56 can be manually raised or lowered relative to the 
base by means of a hand-operated jack 62 working between the 
cross bar 52 and body 56. Cooperable engagement means are pro- 
vided on the lifting arm 60 and on the main frame 30 of the 
carriage 10 to allow the lifting arm 60 to be releasably lift- 
ingly engaged with the main frame. This cooperable engagement 
means may take various different forms and in Fig. 1 is shown 
to comprise a hook 64 carried by the outer end of the lifting 
arm 60 and an eye 66 fixed to the main frame 30. 

The lower portion 38 of the base of the cart 34 is of 
such a low height that it may be moved under the table top 14 
to bring the vertical portion 48 of the cart close to the side 
of the table and to bring the hook 64 into lifting engagement 
with the eye 66. Thereafter, by operation of the jack 62 the 
lifting arm 60 may be raised to lift the carriage vertically 
from the table and thereafter the cart may be moved sidewise 
from the table and then used to transport the carriage from the 
illustrated table of Fig. 1 to another similar table with which 
the carriage and labeller are to be used. When reaching the 
new table the cart is moved sidewise of that table to insert 
its lower portion under the table and to bring the carriage 10 
into a position above the table's supporting surface. There- 
after the jack 62 is operated to lower the carriage into work- 
ing relationship with the new table whereupon the hook 64 is 
disengaged from the eye 66 and the cart 30 removed to an out of 

the way place. 

Further details of the construction of the carriage 
10 may be had by reference to Figs. 2-5. As shown in these 
figures the table top 14, as best seen in Fig. 2, has two 
marginal edge portions 68 extending respectively along its two 
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side edges and each including a longitudinally extending metal- 
lic roll form 70 attached to a panel 71 forming the main por- 
tion of the top. Bach extrusion 70 provides an upwardly facing 
horizontal top surface 72, an outwardly facing side surface 74 
and a downwardly facing bottom surface 76. The main frame 30 
of the work tool carriage 10, as shown by Figs. 2-5, includes a 
horizontal beam 78 supported at its opposite ends by two end 
portions 80 and 82 each associated with a respective one of the 
marginal edge portions 68 of the table. The beam 78 carries 
two horizontal parallel guide ways 84 supporting the sub- 
carriage 32 for movement along the length of the beam 78 with 
such movement being effected by a drive and positioning elec- 
tric motor 86, carried by the beam 78, and a belt 88 fixed to 
the sub-carriage and trained over a first pulley 90 driven by 
the motor 86 and an idler pulley 92 at the opposite side of the 
beam. 

The main frame 30 is supported for movement longitu- 
dinally of the table top 14 by three top wheels 94, 96 and 98 
rollingly engagable with the upwardly facing top surfaces 72 of 
the table. The two top wheels 94 and 96 are carried by the 
main frame end portion 80, as best seen in Fig. 3, for rotation 
about horizontal axes extending transversely across the table 
and are spaced from one another along the length of the table. 
One of these two wheels, namely the wheel 94, is driven by a 
drive motor 100, carried by the main frame end portion 80, 
through a belt 101, to propel and position the main frame 30 
along the length of the table. The third top wheel 98 is 
carried by the main frame end portion 82 and also rotates about 
a horizontal axis extending transversely of the table. 

The carriage 10 includes a means for restraining it 
against lateral movement relative to the table when in working 
relationship therewith. In the illustrated case, this means 
includes two side wheels 102 carried by the main frame end 
portion 80 for rotation about vertical axes and engagable with 
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the adjacent side surface 74 of the table. This means also 
includes a third side wheel 104 carried by the other end 
portion 82 of the main frame and also rotatable about a 
vertical axis and engagable with the adjacent side surface 74. 
AS shown in Fig. 3, the two side wheels 102 carried by the end 
portion 80 are spaced along the length of the table by a 
spacing greater than that of the two top wheels 94 and 96 with 
the two top wheels 94 and 96 being located between the side 
wheels i02. 

The side wheel 104 carried by the end portion 82 of 
the main frame is located midway between the two end wheels of 
the opposite end portion 80 and is moveable toward and away 
from its associated side surface 74 of the table. Further, 
while the carriage 10 is in working relationship with the table 
this wheel 104 is urged toward its side surface 74 so that the 
table is laterally clamped between the two side wheels 102 of 
the end portion 80 and the one side wheel 104 of the end 
portion 82 to eliminate any lateral play of the main frame 30 
relative to the table. To- achieve this functioning of the side 
wheel 104 it is carried by a mounting bracket 106 slidable 
relative to an intermediate plate 108 by virtue of the bracket 
having elongated slots 110 receiving support posts 112 fixed to 
the plate 108. The plate 108 also carries a pneumatic cylinder 
114 Which when supplied with pressurized air by the associated 
supply line 116 urges the mounting bracket 106 to the left as 
seen in Fig. 2 to urge the wheel 104 into engagement with the 
adjacent side table surface 74. When air pressure is removed 
from the supply line 116 an internal spring in the actuator 114 
moves the bracket 106 rightwardly to the broken line position 
shown in Fig. 2 to remove the wheel 104 from engagement with 
the adjacent surface 74 thereby freeing the main frame 30 of 
the carriage for vertical movement relative to the table top 
without hindrance by the side wheels 102 and 104. 
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The tool carriage 10 also includes a means for 
restraining the main frame 30 against movement vertically rela- 
tive to the table top 14 while the carriage is in working rela- 
tionship therewith. In the illustrated case this restraining 
means comprises a bottom wheel 118 carried by the main frame 
end portion 80 and engagable with the associated bottom surface 
76 of the table top and rotatable about a horizontal axis ex- 
tending transversely of the table. This bottom wheel is fur- 
ther urged into tight engagement with the bottom surface 76 and 
is vertically aligned with the drive wheel 94 so that the table 
top is clamped between the top drive wheel 94 and the bottom 
v;heel 118 to both eliminate vertical looseness between the 
table top and the main frame 30 and to also aid gravity in 
pressing the top drive wheel 94 tightly against the associated 
top surface 72 to assure a positive drive engagement between 
the outer surface of the drive wheel 94 and the top surface 72 
of the table. Further, with the bottom wheel 118 being verti- 
cally aligned with the top drive wheel 94 these two wheels 
exert no bending movement on the extrusion 70 which, if the 
extrusion 70 is made in lengthwise sections, might at a joint 
between two sections cause the end of one section to become 
vertically displaced from the other. 

The means for urging the wheel 118 toward the associ- 
ated bottom surface 76 includes a bracket 120 on which the bot- 
tom wheel 118 is mounted and which is rotatable relative to the 
end portion 80 about a horizontal axis 122 extending parallel 
to the length of the table. Working between the bracket 12© 
and the end portion 80 is a pneumatic cylinder 124. When the 
cylinder is supplied with pressurized air through the supply 
line 126 it operates to urge the bracket 120 in the counter- 
clockwise direction as seen in Fig. 2 to urge the wheel 118 
into firm engagement with the associated table bottom surface 
76. When the pressurized air is removed from the cylinder 124 
an internal spring in the cylinder rotates the bracket 120 
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clockwise, as seen in Fig. 2, to the illustrated broken line 
position at which the bottom wheel 118 is located to the left 
or outboard of the associated side surface 74 of the table 
thereby freeing the main frame 30 of the carriage for vertical 
movement relative to the table. 

NO bottom wheel is associated with the right-hand end 
portion 82 of the main carriage, as seen in Fig. 2. However, 
preferably the side wheel 104 of the end portion 82 is designed 
to aid gravity in urging the end portion 82 downwardly relative 
to the table as the main frame is moved longitudinally of the 
table. such a downward force created by the engagement of the 
side wheel 104 with the adjacent side surface 74 of the table 
may be achieved in various different ways. In the illustrated 
case it is achieved by mounting the plate 108, as best seen m 
Figs. 2 and 4, to the main frame end portion 82 for rotation 
relative to the end portion 82 about a horizontal axis 128 
extending transversely of the table, as by means of a pivot pin 
130, to allow the rotational axis 132 to rotate a limited 
amount about the axis 128, sudh limited amount of rotation 
being determined by two adjustable stop screws 134 (Fig. 4) 
threadably recei-ved by the end portion 82 and engagable with 
the plate 108 to limit its rotation in both directions about 
the axis 128. Therefore, when the main frame 30 is moved in 
one direction or the other along the length of the table top 14 
the roller 104 rotates the plate 108 to bring it into engage- 
ment with one or the other of the stop screws 138 to cause its 
rotational axis 132 to be slightly inclined from the vertical. 
That is, the rotational axis 132 will extend upwardly and 
slightly forwardly with respect to the direction of movement of 
the main frame 30 so that the wheel 104 is positioned so as to 
want to follow a downwardly directed path. Movement of the 
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Wheel 104 along such downwardly directed path is, however, pre- 
vented by the top wheel 98, causing the side wheel 104 to fric- 
tionally slide relative to the side surface 74 and to thereby 
impose a downwardly directed force on the frame end portion 82. 

Since the end portion 82 of the main frame includes 
no bottom wheel for positively restraining the end portion 82 
against upward movement relative to the table it is possible 
that the end portion 82 might inadvertently be lifted suffi- 
ciently to remove the side wheel 104 from engagement with the 
adjacent side surface 74 of the table. To prevent any signifi- 
cant lateral movement of the carriage main frame relative to 
the table in the event of such occurrence, the bottom wheel 118 
carried by the opposite end portion 80 of the main frame 
includes a flange member 119 adjacent the inboard end of the 
wheel 118 and extending radially outwardly therefrom so as to 
be engagable with the vertical surface 121 defining the inboard 
limit of the bottom surface 76 and which surface 121 extends 
along the length of the table. 

At its left-hand end, as seen in Fig. 2, the carriage 
main frame 30 also carries a housing 136 carrying various 
components making the carriage 10 a completely self-contained 
unit requiring connection only to a source of electrical power, 
as through the electrical power line 138 of Fig. 1, to make the 
carriage 10 and its associated labeller 24 operable. These 
components, for example, may include an electrical power supply 
for converting the power supplied through the line 138 to the 
proper voltages required by the other components of the 
carriage, and a control system for controlling the labeller and 
the electric drive motors 86 and 100 in response to the posi- 
tion information associated with the labels used by the la- 
beller and also in response to various manual control signals 
which may be entered through a control console 140 carried by 
the main frame of the carriage adjacent the end portion 82. 
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Also included in the housing 135 is a means providing pressur- 
ized air for use by the cylinders 114 and 124, such means com- 
prising an air pump, a drive motor for the pump and an associ- 
ated pressurized air tank as illustrated schematically m Fxg. 

Referring to Fig. 6, the air supply system for oper- 
ating the air cylinders 114 and 124 is there shown schemati- 
cally and comprises an electric drive motor 142 driving an air 
pump 144 to supply pressurized air to a storage tank 146. The 
pressure of the air in the tank 146 is sensed by a pressure 
switch 148 which through a relay 150 controls the electrical 
power, supplied on a line 152, to the motor 142 as needed to 
maintain the pressure in the tank 146 at a desxred level, 
pressurized air from the tank 146 is supplied to the labeller 
24 for operating components of it; and it is also supplied to 
each cylinder 124 and 114 through an adjustable pressure con- 
trol valve 154 having a manually operable control knob 156 
which may be operated to control the pressure of the air sup- 
plied to the associated cylinder and to therefore control the 
force with which the associated wheel 118 or 102 is urged 
against its associated table surface. Each cylinder 124 and 
114 is a single acting one and includes a return spring 158 
which moves the associated wheel 118 or 104 to its disengaged 
position When the supply of pressurized air to the cylinder xs 
terminated as by operation of a valve 160 by means of which the 
line 162 supplying the cylinders 124 and 114 may be selectively 
connected either to the pressurized air supply tank 146 or to 
atmosphere. 

AS mentioned, the lifting and transport cart 34 of 
Fig. 1 may take various different forms. Fig. 7 shows an 
alternate form 34a of the cart wherein the lifting structure 
instead of being vertically slidable relative to the vertical 
portion 48 of the cart consists of a lifting arm 164 pivotally 
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connected to the vertical portion 48 for movement about a hori- 
zontal pivot axis 166. Connected between the lifting arm 164 
and the vertical cart portion 48 is a toggle link mechanism 168 
having a manually operable lever 170 manually moveable between 
the illustrated full line and broken line positions to pivot 
the lifting arm 164 between the corresponding full line and 
broken line positions. By virtue of the construction of the 
toggle link mechanism 168 the operating handle 170 releasably 
holds whichever one of the broken line or full line positions 
to which it is moved. The lifting arm 164 includes tv/o hooks 
172 engagable with eyes 174 on the main frame 30 of the 
carriage as shown in Fig. 7. After the hooks 172 are engaged 
with the eyes 174 the lifting arm, by operation of the lever 
170, may be moved to the illustrated broken line position to 
tiltingly lift the carriage from the table 14 sufficiently to 
allow the carriage to be thereafter transversely removed from 
the table by moving the cart 34a to the left in Fig. 7, the 
carriage 10 thereafter being moveable by the cart 34a to and 
into working relationship with a new table. 

Figs. 8, 9 and 10 show yet another form 34b of the 
lifting and transport cart. In this version of the cart the 
lifting structure includes an upper lifting body 175 supported 
by the vertical portion 48 of the cart base for vertical slid- 
ing movement relative thereto with there being a hand-operated 
jack similar to the jack 62 of Fig. 1 between the vertical por- 
tion 48 and the lifting body 176 for manually raising and low- 
ering the body 176 relative to the vertical portion 48. 
Received on the lifting body 176 are two short lifting arms 178 
(only one of which is shown) which by manipulation of the cart 
34b are moveable to the position shown in Fig. 8 at which they 
underlie the left-hand portion 80 of the main frame. Two 
latches 180, each associated with the respective one of the 
lifting arms 178 are then operable to releasably connect the 
end portion 80 to the lifting body 176. The lifting body 176 
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is then raised relative to the vertical portion 48 to move the 
carriage 10 to the raised position shown in Fig. 9 and to 
thereby allow the cart 34b to be moved over the floor 18 to 
remove it and the carriage 10 from the table 12. Then, as 
shown in Fig. 10, a stabilizing bar 182 carried by the bottom 
portion of the base 38 and normally lying in the illustrated 
broken line position may be raised, by pivoting about the axis 
184 relative to the bottom portion 38, to the vertical position 
shown by the full lines of Fig. 10 at which it supportingly 
engages the carriage 10 to stabilize it while the cart 34b is 
moved to transport the carriage to a new table. 

If conditions permit, the carriage 10 may also be 
moved off of one table and onto another table by use of a 
transfer table or wagon generally similar to that of U.S. 
Patent No. 3,776,074 which transfer table when positioned at 
the end of a work table essentially forms a continuation of 
that table and allows the carriage 10 to be moved onto or off 
of the transfer table by being moved longitudinally of the work 
table and onto or off of the transfer table. Also, if 
conditions permit, the carriage 10 may be moved from the end of 
the table and onto the end of another table using a lifting and 
transport cart the same as or generally similar to the cart 34, 
34a or 34b described above but modified, if need be, to be able 
to releasably grasp and lift or lower the carriage 10 from or 
onto the end of a table when the cart is positioned adjacent 
the same table end. 
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We Claim 

1. A v7ork tool carriage for use at different times 
with different ones of a plurality of generally rectangular 
work tables supporting sheet material to be worked upon and 
each having a top, a bottom and two side surfaces, said car- 
riage havings 

a main frame which when the carriage is in working 
association with a work table extends transversely across the 
table, 

a plurality of top wheels carried by said main frame 
and engagable with the top surface of a table for supporting 
said main frame for movement along the length of the table, and 

at least two side wheels carried by said main frame 
and engagable respectively with the two side surfaces of a 
table to restrain said main frame against lateral movement 
relative to the table, characterized by 

at least one bottom wheel 118, and 

a means 120,124 mounting said at least one bottom 
wheel 118 for movement relative to said main frame 30 between 
an engaged position at which said bottom wheel is engagable 
with the bottom surface 76 of the table 14 to prevent said main 
frame from being moveable upwardly relative to the table and a 
disengaged position at which said at least one bottom wheel is 
positioned so as to free said main frame 30 for vertical move- 
ment relative to a table 14 to bring it into and out of working 
relationship therewith. 
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2. A carriage as defined in claim 1 further charac- 
terized by said main frame 30 having first and second end por- 
tions 80,82 located respectively in the vicinity of the two 
side surfaces 74 of a table 14 with which said carriage is 
associated, 

there being two of said top wheels 94,96 associated 
with said first end portion 80 of said main frame 30 and spaced 
from one another along the length of a table 14, 

there being one of said top wheels 98 associated with 
said second end portion 82 of said main frame, 

said at least one bottom wheel 118 constituting a 
single bottom wheel carried by said first end portion 80 of 

said main frame, 

there being two of said side wheels 102 associated 
with said one end portion 80 of said main frame, and 

there being one of said side wheels 104 associated 
with said second end portion 82 of said main frame. 

3. A carriage as defined in claim 2 further charac- 
terized by means 106,114 for mounting said one side wheel 104 
associated with said second end portion 82 of said main frame 
for movement relative to said main frame between an engaged 
position at which said one side wheel engages the adjacent side 
edge 74 of the table to, in cooperation with the two side 
wheels 102 associated with the first end portion 80 of said 
main frame, hold said main frame 30 to said table without 
lateral play, and a disengaged position, at which disengaged 
position substantial lateral play is present between the table 
and said side wheels so that said carriage may be moved verti- 
cally relative to a table 14 without hindrance by said side 
wheels. 
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4. A carriage as defined in claim 3 further charac- 
terized by: 

said one side wheel 104 associated v;ith said second 
end portion 82 being effective when in said engaged position 
and when said main frame is moved in one direction or the other 
along the length of a table to exert a downwardly directed 
force on said main carriage assisting gravity in urging said 
second end portion 82 of said main frame toward the associated 
table 14. 

5. A carriage as defined in claim 3 further charac- 
terized by: 

means for mounting said one side wheel 104 to said 
second end portion 82 of said main frame 30 for limited move- 
ment of the rotational axis 132 of said one side wheel about a 
horizontal axis 128 extending transversely of the associated 
table 14 so that as said main frame moves in one direction or 
the other along the length of a table the rotational axis 132 
of said one side wheel is moved to a position at which said 
rotational axis extends upwardly from said one wheel and for- 
wardly with respect to the direction of movement of said main 
frame to cause said one wheel in its rolling engagement with 
said table to exert a force on said second end portion of said 
main frame having a downwardly directed component urging said 
second end portion of said main frame downwardly toward said 
table. 

6. A carriage as defined in claim 1 further charac- 
terized by: 

means 66 on said main frame 30 engagable by a lifting 
device 34 for moving said main frame 30 vertically relative to 
a table in the course of moving the carriage 10 onto or off of 
the table 14. 
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7. A carriage as defined in claim 1 further charac- 
terized by: 

said means for moving said bottom wheel 118 between 
its engaged and disengaged positions including a first pressur- 
ized air operated motor 124 for effecting said movement of said 
bottom wheel, 

said means for moving said one side wheel 104 between 
its engaged and disengaged positions being a second pressurized 
air operated motor 114 for effecting said movement of said one 
side wheel, 

an air pump 144 carried by said main frame for sup- 
plying pressurized air to said first and second air motors, and 

an electric motor 142 carried by said main frame for 
driving said air pump. 

8. A carriage as defined in claim 7 further charac- 
terized by: 

each of said first and second air operated motors 
114,124 being a single acting air cylinder moved toward the 
associated engaged position by the application of pressurized ■ 
air thereto and upon the termination of the application of 
pressurized air thereto being moved to the associated disen- 
aaaed cosition by a spring, and 

means 156 for varying the pressure of the pressurized 
air supplied to each of said first and second air operated 
motors for varying the force with which said bottom wheel 18 is 
urged against said bottom surface 76 of a table and the force 
with which said one side wheel 104 is urged against the 
adjacent one of said side surfaces 74 of a table. 



9. A carriage as defined in claim 2 further charac- 
terized by: 

means including a motor 100 on said main frame 30 for 
driving one 94 of said two top wheels of said first end portion 
80 of said main frame to propel said main frame along the 
length of a table, and said bottom wheel 124 being located 
directly below said driver one 94 of said two top wheels of 
said first end portion of said main frame. 
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10. A carriage as defined in claim 1 further charac- 
terized by: 

a sub-carriage 32 carried by said main frame 30 for 
movement relative to said main frame in a direction trans- 
versely of the table 14 with v/hich said main frame is associ- 
ated, 

a labeller 24 carried by said sub-carriage for apply- 
ing labels 26 to the top surface of sheet material supported by 
said table 14 with which said main frame is associated, 

a supply of labels 26 for use with said labeller with 
there being associated with each label of the supply a position 
code indicating the position at which the related label is to 
be applied to the top surface of the sheet material supported 
by the associated table, 

means including a first electric motor 100 for driv- 
ing at least one 94 of said top wheels to move said main frame 
30 longitudinally of the associated table 14, 

means including a second electric motor 86 for moving 
said sub-carriage relative to said main frame in said direction 
extending transversely of the associated table, and 

a control means 136,140 carried by said main frame 
for reading the position code associated with each label and 
for operating said first and second motors 86,100 and said 
labeller 24 to cause said labeller to apply each label 26 to 
the top surface of the sheet material supported by the table 14 
at the position dictated by its associated position code, 
whereby the components for operating said carriage and labeller 
are carried by said main frame so that only electrical power 
need be supplied to said carriage to make it and said labeller 
operable. 



25 



11. A work tool carriage for use at different tiroes 
with different ones of a plurality of generally rectangular 
work tables each having a length dimension and a width dimen- 
sion, said carriage having: 

a main frame which when the carriage is in working 
association with a work table extends transversely across the 
table parallel to its width dimension, 

a sub-carriage for carrying a work tool and which 
sub-carriage is carried by said main frame for movement along 
its length and transversely of the table with which said main 
frame is associated, 

means carried by said main frame and engagable with a 
table for supporting said main frame for movement along the 
length dimension of the table, and 

lateral movement restraining means carried by said 
main frame and engagable with a table to restrain said main 
frame against lateral movement relative to the table, charac- 
terized by 

upward movement restraining means 118 carried by said 
main frame 30 and engagable with a table 14 to restrain said 
main frame from being moveable upwardly relative to the table, 

said upward movement restraining means 118 being 
moveable relative to said main carriage 10 between an engaged 
position at which said means is effective to restrain upward 
movement of said main frame relative to a table and a disen- 
gaged position at which said means is ineffective to restrain 
upward movement of said main frame relative to a table so that 
when said upward movement restraining means is in said disen- 
gaged position said main frame is free to be moved vertically 
relative to a table to bring it into and out of working rela- 
tionship therewith. 
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12. A work tool carriage as defined in claim 1 fur- 
ther characterized by: 

said lateral movement restraining means 104 being 
moveable relative to said main carriage 10 between an engaged 
position at which said means is effective to restrain lateral 
movement of said main frame 30 relative to the table 14 with 
which it is associated and an disengaged position at which said 
means is ineffective to restrain said lateral movement so that 
when said lateral movement restraining means is in said inac- 
tive position said main frame 30 is laterally loose relative to 
the table 14 so that said lateral movement restraining means 
does not inhibit vertical movement of said main frame relative 
ro the table. 



27 



13. The combination comprising a work tool carriage 
for use at different times with different ones of a plurality 
of generally rectangular work tables supported by a common 
floor and each having a length dimension and a width dimension, 
said carriage including a main frame which when the carriage is 
in working association with a work table extends transversely 
across the table parallel to its width dimension, a sub- 
carriage for carrying a work tool and which sub-carriage is 
carried by said main frame for movement along its length and 
transversely of the table with which said main frame is associ- 
ated, means carried by said main frame and engagable with a 
table for supporting said main frame for movement along the 
length dimension of the table, and lateral movement restraining 
means carried by said main frame and engagable with a table to 
restrain said main frame against lateral movement relative to 
the table, characterized by upward movement restraining means 
118 carried by said main frame 30 and engagable with a table 14 
to restrain said main frame from being moveable upwardly rela- 
tive to the table, said upward movement restraining means being 
moveable relative to said main carriage 10 between an engaged 
position at which said means is effective to restrain upward 
movement of said main frame relative to a table and a disen- 
gaged position at V7hich said means is ineffective to restrain 
upward movement of said main frame relative to a table so that 
when said means is in said disengaged position said main frame 
is free to be moved vertically relative to a table to bring it 
into and out of working relationship therewith, and a lifting 
and transport cart 34 engagable with said main frame 30 of said 
v7ork tool carriage 10 for moving said work tool carriage gener- 
ally vertical into and out of v/orking relationship relative to 
a table 14 and moveable over said floor 18 to move said work 
tool carriage from one table to another, said lifting and 
transport cart 34 including a base 36 having a lower portion 38 
with front and rear ends 40,42 and supported by wheels 44 for 
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Bovetnent over said floor, said base also including a vertical 
portion 48 extending vertically upwardly from said rear end 42 
of said lower portion, and a lifting structure 54; 164; 176 
carried by said vertical portion 48 of said base which lifting 
structure is releasably liftingly engagable with said main 
frame 30 of said work tool carriage 10 and is moveable relative 
to said vertical portion to move work said tool carriage gener> 
ally vertically relative to a table into and out of working 
relationship therewith, 

said lifting and transport cart 34 when said lifting 
structure is positioned to hold said work tool carriage out of 
working relationship with a table being moveable over said 
floor to transport said work tool carriage from one table to 
another. 

14. The combination defined in claim 13 further 
characterized by said lower portion 38 of said cart 34 being of 
such low height between said forward end 40 thereof and said 
vertical portion 48 that it may be moved under a table 14 to 
bring said vertical portion to a position near the table. 

15. The combination defined in claim 13 further 
characterized by said lifting structure 54; 164; 176 and said 
carriage 10 having cooperable means 64,66; 172,174; 178,180 for 
releasably liftingly connecting said lifting structure to said 
carriage when said cart is positioned adjacent a side of said 
table. 

16 The combination defined in claim 13 further 
characterized by said lifting structure 54 and said carriage 10 
having cooperable means 64,66 for releasably liftingly connect- 
ing said lifting structure to said carriage when said cart is- 
positioned adjacent an end of said table. 
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17. The combination defined in claim 13 further 
characterized by said lifting structure being a lifting arm 164 
pivotally connected to said vertical portion 48 of said base 36 
for movement about a horizontal axis 166 and extending gener- 
ally parallel to said forward portion of said base so as to 
extend at least partially transversely across a table 14 when 
said lower portion 38 of said cart base is positioned under the 
table, and hand-operated means 170 between said arm and said 
vertical portion of said cart base for moving said arm about 
said pivot axis between a first position at which, if said main 
carriage and arm are liftingly engaged with one another, said 
tool carriage is in a working position relative to a table and 
a second or non-working position at which said tool carriage is 
raised above the table by an amount sufficient to allow said 
carriage to be removed from the table by movement of said lift- 
ing and transfer cart over said floor away from the table. 

18. The combination defined in claim 17 further 
characterized by said means for moving said lifting arm being a 
toggle mechanism 168 between said arm 164 and said vertical 
portion 48 operable by a hand lever 170 which hand lever has a 
first position corresponding to said first position of said arm 
and a second position corresponding to said second position of 
said arm and v;hich hand lever releasably holds whichever one of 
said first and second positions to which it is moved. 
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19. The combination defined in claim 13 further 
characterized by said lifting structure including an upper 
portion 56; 176 of said cart having a body supported by said 
vertical portion 48 of said base 36 for vertical movement rela- 
tive to said vertical portion, an engagement arm 60? 178 ex- 
tending generally horizontally from said body, cooperable en- 
gagement means 64,66; 180 on said arm and on said main frame 30 
for releasably liftingly connecting said arm to said main 
frame, and hand operable means 64 between said body and said 
vertical portion for vertically moving said body relative to 
said vertical portion. 

20. The combination defined in claim 19 further 
characterized by further cooperable engagement means 180 on 
said body and on the end 80 of said main frame 30 adjacent said 
body 176 for releasably liftingly connecting said body to said 
adjacent end of said main frame. 
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21. A carriage for carrying and moving a labeller or 
other v7ork tool relative to sheet material supported on any one 
of a number of generally rectangular tables each having two 
sides and two ends and having a first marginal portion extend- 
ing along one side thereof and a second marginal portion ex- 
tending along the opposite side thereof, said first marginal 
portion of said table defining a first vertical side edge sur- 
face extending along and facing outwardly from said one side of 
said table, a first upwardly facing horizontal surface extend- 
ing along said one side of said table in the vicinity of said 
first side edge surface, and a downwardly facing surface lo- 
cated below said first upwardly facing horizontal surface and 
extending along said opposite side of said table in the vicin- 
ity of said first side edge surface, and said second side 
marginal portion of said table defining a second vertical side 
edge surface extending along and facing outwardly from said op- 
posite side of said table, and a second upwardly facing hori- 
zontal surface extending along said opposite side of said table 
in the vicinity of said second side edge surface, said carriage 
having a main frame which when said carriage is received on a 
table as such as aforesaid extends transversely across said 
table and has first and second end portions located respec- 
tively in the vicinity of said first and second marginal por- 
tions of said table, 

first supporting means carried by said first end por- 
tion of said main frame for supportingly engaging said first 
marginal portion of said table for movement of said main frame 
along said first marginal portion, and 

second supporting means on said second end portion of 
said main frame for supportingly engaging said second marginal 
portion of said table for movement of said main frame along the 
length of said second marginal portion, characterized by 

said first supporting means including at least tv/o 
v;heels 94,96 carried by said first end portion 80 of said frame 
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30 for rotation about horizontal axes extending transversely of 
said table 14 for rolling contact with said first upwardly fac- 
ing surface 72 at points spaced from one another along the 
length of said first marginal portion, at least one side wheel 
102 carried by said first end portion 80 of said frame for ro- 
tation about a vertical axis for rolling contact with said 
first side edge surface 74, and a bottom wheel 118 carried by 
said first end portion 80 of said frame for rolling engagement 
with said downwardly facing surface 76, 

said second supporting means including at least one 
V7heel 98 carried by said second end portion 82 of said frame 30 
for rotation about a horizontal axis extending transversely 
across said table for rolling contact with said second upwardly 
facing surface 72, and a side wheel 104 carried by said second 
end portion 82 of said frame for rotation about a vertical axis 
for rolling engagement with said second side edge surface 74, 

said first supporting means also including means 
120,124 mounting said bottom wheel 118 for movement relative to 
said first end portion 80 of said main frame between an engaged 
position at which said bottom wheel is in rolling engagement 
with said downwardly facing surface 76 and a disengaged posi- 
tion at which said bottom wheel is located outwardly with re- 
spect to said one side of said table from the vertical plane 
containina said first side edge surface, whereby when said bot- 
tom wheel is in said disengaged position said main frame 30 may 
be moved vertically relative to said table 14 to bring said 
carriage 10 into and out of working relationship with said 
table 14. 

22. A carriage as defined in claim 21 further char- 
acterized bys 

means carried by said main frame for driving at least 
one 94 of said wheels to move said main frame in a direction 
parallel to said sides of said table. 
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23. A carriage as defined in claim 21 further char- 
acterized by: 

means 106,114 mounting one of said side wheels 104 to 
the associated one of said end portions of said main frame for 
movement of its rotational axis 132 relative to said main frame 
30 toward and away from the associated side edge surface 74 of 
said table between a first position at which said table is 
tightly received between the ones of said side wheels 102,104 
located on the opposite sides of said table and a second posi- 
tion at which said table 14 is loosely received between the 
side wheels 102,104 located on said opposite sides of said 
table . 

24. A carriage as defined in claim 21 for use with 
tables of a type wherein said downwardly facing surface 76 ter- 
minates a short distance inboard of the side edge surface 74 of 
said first marginal portion and at its inboard side meets a 
guide surface 121 extending upwardly therefrom and also extend- 
ing along its length, which carriage is further characterized 
by: 

a radially outwardly extending flange 119 at the 
inboard end of said bottom wheel 118 which flange V7hen said 
bottom wheel is in the engaged position is located outboard of 
said guide surface 121 and is engagable with said guide surface 
to limit lateral movement of said main frame relative to the 
associated table in the direction tending to move said flange 
toward said guide surface. 
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